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(57) [^$tl] 

t, HufEflfiitm*^ 4 B&Tcffl&tfP&tf S b0>'>& 

aF2 g, Z n SSl&tfA I L i S i 1^1**1*^ £. 
fcU, BiJtECa F2 Slijt^^/USSXIitt^^ftA^ 
6.36A ELtT?fc5*$UI^S-efc-&C 




(2) 



ftm¥9-6 3 6 5 1 



T. 3t«aizO. 5mA/cm2(DS*«3Rl-Ttt«*#T 
SlrtEfi«<t«rlEiE«i:(DBfi^l . O V \zmTZ>*T- 
\Z$l*lZ>fom^Arf* 1300- 2 5 O O (mAh/cm3) 

x. HEjMi*m*«* AB^TtmRifp, sbOiMK 

CaF2 2 nS^t/A I L i S i BtfH^tU^ 
UiTECa F2 BI*«**JI/EfiX(*»*-3MM< 
6.3 6A lSl±-e****^5ffl-C*«Ci:t*«i:'*- 

fMEftaatmi** £»Ma>Mmib***t&& 

y s *<7>*Sil«&*<C aF2 1 Z n S B&tf A I L i 
S i SO)L>-r*lA^&fty. HiJlECa F2 BI*aM*$UU 

T\ *rEIUf»»tf. MAil^C aF 2 t 2 n s 

B. a I l i s i Ba>L^ti^0)IM«Uft*4rr«M 
IUHb***&fty. fflECa F 2 Bl*ifi**^5ffi (« 
?36BA«6.36A JSl±-Cfc**^^5B) tfe-SCi: 

[is*iS5] r;b*u*«*Rrawfc»«»B-r*jEa 
fc*aatf#*iR«»}***"r****=*«aicfcL^ 
r. ButEfia«*4(*. *Mibft*fi*&a:y. *<z>iSifi 
a&offiHitfi* F4-3mt^:t s»« t -r *#* 

m*«6] r^*y*HtRTiBMi=*Kttaj'r«jEa 
t*at»*3R«»at**L. »*3R-*«aic»i^ 

WrlEfta»»^. Mg2S n. Mg2P b, NiSi 
2. A I P. AlSb, CuMgSb. Mg2GeSt/C 

oS i2«>L>-r3|x]6xo!)*BIBMb*1h3^&3Si:«cttW« 

*3R-*«a(cj3L^r. «ri5fta*t»tt-ta)i*»ft«» 

i3ii<1 000-3500(mAh/cm3) T* & 6 Z £ £ * $ 

[Iff**8] -»*a6a>l^r*i*MzE«0)3f 
**-*«*lc»l^T. «JEfta«mtt*a>{*«%*a 
i^2 2 0 0-3 5 00(mAh/cm3) X'A&Zt&ft 

[»#*9] 11**1 -»*a8 0>L^r*lAMzlEtla)# 



«*<3 8 0-1 4 0 0 (mA h/g) -e*iCtS»« 

*^*«*B!fta#»l::fcH*T* SitlC0.5mA 
/cm2<DS««aizT»«*-frrftai:iEai:a)«tt* 
*<1 . 0 VlC3f^^^"e<0jftSS**<. 1 000-25 

0 0(mAh/cm3) -C**Ci:*»«fr4*7K*-* 

■anijiattft. 

[iff** t i ] T)\,-h uM*qatnr=uuku-r«* 
**-*«»flBiia»*n=i3L^T. KEiimM^ 4 

B*5c*atfP. S b©d^<C< it— oS*t#ISWMb 
W*iiiStfCaF2 B. ZnSSS 
l/A I L i S i fi(DlvJ**ifrfr&tty % HtrfEC aF2S 
lia*^;U5BXtt»^Stt^6. 3 6 A JU±T*fc£* 

*iU5fiT**ctt««fr*#**-*«affliia 

**-*«affl»a»»ici3i^r. mBfta*m#. £ 
»M<DMimbs»^&4y, *0>tM*a*<ca f 

2 B. 2 n Sf&l/A I L i S i B0H^*Ub>J&> £ ft 

y. inrEca F2 Bi*a**;u5Bxj*»*5i»3W6. 

36A Ja±T*fc***;u:5B^fc*C 

**xn««»iRjiatm. 

**-««»«*a»*n=*5t^-c. «rEfta«»A^ * 

■laMbft*MMI*ift*<C a F 2 B. Z n Sl&l/A I L 

1 s i m<Di^tifro)&&m&zmL. inrBca f 2 b 

l*»**^5B3U*tt^ttA<6. 3 6 A ^±0>*$UU 

<t £tttt&-r«jMcx=*«»fflfta*r 
*£=*«ft<D»a»»-efcoT* «TEfta»«*^ ^ 

MIBMb**6^6fty. ^<7>^S«5tC7)^rp1l$A<F4~3 

mffc^: <t t-r «i^**=*«a«fia*t». 
**-wafflM»«T»oT, wrE»a»»*^ m 

g2S n, Mg2P b, N i S i 2- Mg2Ge, CoSi 
2. AlSb. CuMgSb, A \ POl*-?tlfrfr£>t£ 

[gff**i 6] »**1 i ~»**1 5 0>L^rtiAMzE 

«<D#**-*«*fflfia*r»«ci3L^T. *<7><**g?Em 

tl^1 000-3 5 00(mAh/cin3) Irfc^C^ 

»at-r«»*3R-*««fflfta»» 0 

[H*91 7] 19**1 i ~»**i soivrtu&McB 
tt<0#*3R-*«affllia«»lcfeL^-C. *<Di*«3fcS 
fi/»<220O-3 5OO(mAh/cm3) T*&£C££ 

[>*ai 8] IB**1 1 ~|f**1 7 0L^r*lAMcE 

«(D#**z:*«afflfla*r»icfeL^r, ^cosmsa 

fl^38 0-1 400 (mAh/g) C £ 
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[&ma>lMDftKVl] 
[000 1 ] 

«f»»icn-r«4,a)-cft«. 

[0 0 0 2] 

T^L i l*«i**B-C35^0*#*tt**Ofcto. L i 

r*tai«i ■ Bi*;^-« «2*ti64: It, -/ 

[0003] fumntLTL i t^fcy^- 

tt*>»ftlcHfl*<&«. 
[0 0 0 4] *<»tzto* L i MJHitlcfttoU . Li^ 
i 1bfratfffll*€>4lTl*<&. d*Ud\ ?EmB#ic«f 

wsyatct-eL i ^atttticttu-rftctsiftjh-r 

[0005] Vt&\*£<D*5t£to1t\Z % L i -A I , L 
i-Cd, Li-In, Li-Pb, Li-BiSi*© 
L i L i -cfc£A<ffl3e*Jh/Cl^ 0 *0>— H 

L i **TM*#H»»*4,002.492*. 1&5, 29 
4,503*, L i -C-ei*1*BBBB62-23433 **<&3o L 

a<l i $Lmm&nm<» i o#a> i icar*\ l s a>f#o 

[0 0 0 6] 

[0007] c0*5ttaa*>0Kaafc;fciA*fta> 

B<rtbO>JR*t«l±-r*Ctl*«3|5^6HaT?*ofc. 

[ooo8] ea-eftttt*t*fc»*. a?««n^aa 
*i=«ty, «a»incaf*t>r**«±i:a«**c-r. 

[0 0 0 9] *Otomt\z*vn&toUmiL»tfimz.+ 



fti^ 0 

[0 0 10] *(D*£ftS**CD#iJ<t LTI*K**<*lf 6*1 

^<D§s<7)±isf4L i C6 a>ai>Hb***»iafr 

«it(D3 7 2mAh/gtfcy, *"G>* <bft£iS§a 

<b l=» L T lift* a>Bte t fe * t O (DM±-r 3 Hfl jfi t 

[001 1] c<Dck3iw±iE«*afBT7tt. 

J3lt4fta»»lc^FpI*ft»tt-c**. ftifrft. sea 

ri*+#tt»a#»&Jh/ti*fti*. 

[0 0 12] **M(0SMI4. ft«««(CL i -c«ky 

r*ctic*y. sea. «**tt#Miii-x«jiuttf 

[0 0 13] 

T;b*u*a*RiiewicBUi»a-r«iEai*a& 

ftlco. 5mA/cm2(DS««S5lcTtt«^1i-TluIEft« 

fcjEato>«tt«aWi. ov ica-r«*-eicatL*»« 

•Bib*. 1 000-2500{mAh/cm3) t&4C<S: 

t;*BlUHb*afr 6 ft y . ^coasnfltisa* c a f 

2i, Zn Sl&l/A I L i S i a<Dl^ ttfrfr 6 ft 

y, WIBCa F 2 aiia^Sui^SXteft^fttfe. 

4. 

[0014] *aHa>?Mcx=*mfti** ^a>*aa)*t 
ft^aaoaanitftafr&tty. *0>aiMt£ 

jb<C a F2 S. Z n S»(/A I L i S i fiGHv^Mu&x 

*&fty* fiieca f 2 Br*«**ji/EBxr*H»«a 

#6.3 6A l5l±"Cfc4**^q5HT?*4Cfc**«i: 
t4o 

[0015] -to>ft«*m 

jb<ttB«aft*<C aF2i, ZnSi, A I L i S i aO> 

L^*i^©e»aa**r**«M^b**^&«:y. a 
iEca f 2 ai*a**iU5a»*3ea3&«6. 36A ia± 

■C****^5aT?**Ci:**«2:"r«. 

[ooi6] *»wa>#*x=*a»i*. 

(4. *<Dtt*R^*<C a F2 a. Z nS^A I L i 

s i Ba>ivr*fra*an4bft**&tty« 

[0017] '*aH®jMca=*maf±* *a>fi«a>*t 

ftjb<* Mg2Sn, Mg2Pb, N i S i 2, Mg2Ge, 
CoS i2. AlSb. CuMgSb, AIP<D5%L* 

r *t*^ 6 ft ««aiHHb*a £ 7^*u«t 

[0 0 18] ;MMO>JMc*=X«ai*. MHmott 

ffiSt^lA^ 10OO-3500(mAh /rf) T&£ 



N5 
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[0019] §Lmttn<D& 

l3ti§i^2 2 0 0-3 5 00 (mAh/cm3) 7?fe 

[0 0 2 0] **M(D3f*3R-*«Jfil*rfia»«a>« 
MJ£S^S^3 8 0-1 4 0 0 (mA h/g) Tfe^Z 

[0021] *«W<DSMc£-*«»lim«tt»li. ^ 

*a>«{a*A< i.ov iza-r**-eic3i[4xfc»aEa)»M 

KCJ: y *ttfeKBMtt«a)nMy. 1000- 
2 5 00 (mAh/cm3 ) tfc5Ci$»f ^:t4o 
[002 2] *»W0)**»-*«*(Dfta*r»l*. 4 

BiS7c*aLt/p. s b(D'>«< tt- o**t;*ari!Hb 

*»*6tty, *<D*»fcifeb<Ca F2 H. ZnSMS 
l/A I L i S i &<Dlvrft*tfr&ttl s ). BUfSCa F2 32 

l*«**^5HXI*»*MM<6. 3 6 A J2i±T?&<&* 

[0023] *»wa>3f7K*-*m*a)»a»»r*. :£ 
*»*0)*KBHb««B^635i:y. ^OjSSflligtfC a f 

2. ZnS^MA I L i S ii0^fWb^ l J, 
meCa F 2 SI*5S*^;U5S!XI*»^«*<6. 3 6 

[0 0 2 4] *3HBa)**S-*«aia)fta*t»tt. IS 

H^tit^C a F2 Z n S^&tfA I L i S i ^0)t> 

-r*i^<Dttfl«i5ft**L. nrriEca f 2 mitj&**)\,& 

SXIitt*-S»j&<6. 3 6 A Ja±0)**;u:53!-C**C 

[0025] **wa>***-*«aa>»a»»(*. Hu 

Efta*f»*<. C a F 2 §2. Z n SgJ&l/A 

[0026] ««na)iMX-A«aa>ftaff»a. m 

g2Sn, Mg2P b, N i S i 2- Mg2Ge, CoSi 
2, AlSb, CuMgSb, A I P<Do *>l*-ftlfrfr 

[0027] **58a>i^**^*«ai(Dfta*r»i4. * 
owmnn^mtf ^ o o 0-3500 (m a h / C m3 > xfc 

[0028] **^<z)**» -*«fta>fta*mi*. * 

OtefSftBSS*^ 2 0 O-3500 (mAh/cm3 ) T*fc 

[0029] **w^*»-*««o>fta*r»i*. * 

(Dll^lfi^3 8 0-1 40 0 (mAh/g) t'fc 
[0 0 3 0] **^IZfclt**JRP«B<b«1*ltL i C0«A 



[003 1] JIBCDjtttmftlCl*. L i 

L i SHMMbtfiBc^o L i a I tt*(Dfta«» 

fcJBl*&*lfc L i -OCD^SICl^^tl^ L i m 

K»b©«3b<a<. ft&mftld l i ££(SL i xjk 

tii=< <. *4rt»©*Bfc:i:icL i m 

[003 2] R#0>«*Sfta*r»f*.' L i A I L i 
-P bfc^a>i«**JB£ L i £a>-7E-&**L<l**a> 
«**S^b*1**fcto(c* = 7c****DL/=t(DT?fc-6 
C*i&<D**-CI*L i fflWBB»(D«i:jftai»a)«i:T? 

iifs««a3&<jia*fc«>. l i »j«wbi=«#LT^a 
«-e«L«<j:i»»»b*ficr. 

[0 0 3 3] L i — A I f£ L i QRjRB$tC&) 2 f£. Li* 
tHB#lCfi-t<D1/2^i:*y. Li-Pbtl*Li8P 
b 3— L i 7P b2f!ila>J5J£-eL i lgMKB$li2 0%, Li 

ttBiB*lzl*i 7%(D(ttM6<bJ&<**o 
[0 0 3 4] «ot, CO*5«ftaSMttt, 3ttt 

[0035] -tc-ecti^RS enable, *««ttJiafS 
■«*©#*^«awb*«c*4L^ta). o^yL i 

o 

[0 0 3 6] **MlZtelt4H«8«4B«l. P, Sb^ 

jft#& a r**aiHHb*iiBi±. f*»<D»*»»3&nK***L 

[0 0 3 7] C(DZ<tl*. ^g&^l/^CO^COm^ 

[003 8] ill, 4BSl7C^. P. SbCDf&IC. A 
s, Se. Te)&<fc^ As. Se. Tell ft& 

[0039] «&i=*fraa>MHMbftMa)IIAlKt 
M\ l i <Dtt«ftBA<=»7c-c. JH«Hb**a>*5i:::r 
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- # IMS Jf**IBa>ffil«*«* * < ft « c t ttflkastt 

wR»*fflMS*u «a<D««*w«**u::< <#4 0 
[oo4o] *a>*ss#K£i*. m i izTjk-tmibttMiO) 

ftmzfoZ&mcDWWteitLWCD^Xt, L < li-gfJ^AW 

ffi#fi«(D*Tt,L<(4-ffl*iB*Lfc«itl*. CaF 
2 a«it (18) . Z n S3J«fi£ (09) . A I L i S 
i&!flt& (B1 0) I*. Ifi^»^IBffiBI**»0 0 
[004 1] H2lC^-Tct5(C. Ca F 2 Sfltii. Zn 
SfliS. AILiSi Mfit^f*. MA*. tttoA 

£<, -t*L-P*La>eft»^rtffiB*I4. MA«A*<* ft 
2 6%. (*il>A*Aj6<. *Q3 2%. m»A*^A<. &|4 
8%. Ca F2 mm&RXfA I L i S i SMHttf* 16 5 
1%. ZnSlM^ j$6 6%-C?fc3o 
[0 0 4 2] MASS. i*iDA*A£tt-<* m«A* 

a. c a F 2 mmm, z n saia&. a i l i s i mm& 

[0043] Z n S BlXfttf A I L i S i aittfi-e 
I*. t6A«*®ffifc1B*<F4-3mT?&y % ffil^ftT-H 

[0 0 4 4] ^«^CDO. 5mA/cm2o^ 

«aicr»«*-frr*ai: l i &MMHa&a>«tt&*< 
i.ov tai-r**-cica*tfc«3it<DWBB»*«fcy*«) 

fcffiE*a*rt»G)tt«8*£, 1 000-2 5 0 0(m 
Ah/cm3) fc-r*ci:icj:y . ftaff«40ttVSS$ 

^o»a»»a>»<j*Btf-rct3&<-c*« 0 * 
fc. wiBiia»»t#**^***izffl^«cfc. * 

[O O 4 5] 

CSIMD 4BS5CI0S i, Ge. Sn, Pb&tf 

p. s b©'>>s< tt-o*iai»izi»o*Hninb** 

[0 0 4 6] 

Mi] 



a l 



7c 58 


'ft S 19*1: ft* 


ft a « a 


S i 


NiSij 


C a F,8fl|5t (gJT^JU^S!) 


C o S i a 


C a F 2 g«£ C£*5UH5£!) 


Mg 3 S i 


C a F,&ttS (Tft^iUSl!) 


G e 


M 3 2 G » 


c a F ? g«2r (7n^;u^a) 


5 n 


M g 2 S n 


C a FsffiffiS (m^iUBB) 


P b 


M 9 2 P b 


C a F 2 ffi«5g (J|«5"»6ff) 


P 


A 1 P 


Z n 5S!«3£ 


G a P 


Z n S|i$ 


1 n P 


Z n Sitt£ 


S b 


A 1 S b 


Z n S§»«3S 


G a 5 b 


zns$ntig ; 


InSb 


Z n Sg&IS 


C u M g S b 


AILiSi fit fit 3ft 


MO P d S b 


AILiSi fflWifi 


MgNiSb 


AILiSi 



[0047] AIP, AIS b&l/CuMgS bl4, IS 
Att&0>ffiMltft< F 4 — 3 mT*fc^>o 

[0 0 4 8] M-b;i,a>f*«*5j:tfjBStt-r^TT;ud k 

[0049] matt. «mxa>**AtMMHN£Mtflt*< 
s*u *»<D*a-c«ffls*i*«a<©»«ifc*i:r. 

[0 0 5 0] LtctfoT. JsATOK«e»l*#**«:a) 

tttti3«af**^p-trxo)Mftofct(D-e*y. 

[005 l]4I|yHttftNiSi2, Mg2Ge. Mg 
2Sn, Mg2Pb,A I P,A ISb, CuMgSbJtf 
»i-r*Haa>fl*fiW4. Jlffi*»lCT*»Lfct©*7' 
JU^>»H*T-e»»L«ia4 5 //m&T(Dt&3fctt±: L 

[0 0 5 2] C©ft»*£xaH»»l=«fcoT#»U 
?<D&Aatttf&4N i S i 2 . Mg2Ge. Mg2S 
n, M g2P b(4C a F2^^3t, AIP, AlSbliZ 
nSSll, CuMgSbliAl L i S 

ztzi&mLtzo 

[00 5 3] ZtlZ><D®3HZlfemmt LT3LTlsls-Z? 
□ t°l/>-yx> = 7C^l^ (EPDM) OBJt 4 0 
g/l^vb>S;M) *5.0wt%. »«ttft# 

®j£t LTmf&mK&m&Ltzttmmme i m2/ g a> 

T-tr^U>^^ 1 Ow t %flo it fit L^< 

[0 0 5 4] cft£ftm*ffla>Mf§lcJMjU 
2»MKffiK;«*fTofca. 5 0 0kg/cm2 r 1 0#Pa1 
iniEU $ £[C0 1 SimKD-r-rX^SIIc^jyttSLmai: 

[0 0 5 5] jESlis L i C0O2 £8 0 w t 
^?7*^1 5wt%, fh77JltPIfL/> (P 
TFE) 5wt%Si«Lfc*»|0.2g £<M5nrntf> 



(6) 
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t°X h>£ vU :>^— 20 00kg/cm2 
[0 0 5 6] lit^B^li. ±UOmmt. ir/^U-^lc 

ji^imoi/- 1 xom^ L i p p§/&m'Ju t°u>+ 1 . 

2 v> h^rvl^ (5 0%i§S) . #«!EII4L ■ 
£&fflL^3IC^lTmft£f^L*:o ^13*. 4(^m 
41. 5l*IEtI. 6l£-tr/\°u-$. 7l*Li*fl 

flL 1 OttS*. 1 lli&fc. 1 2 

aiMit*{*-efc«. 

[0 0 5 7] KBtaa^ *?LK7KU^Pt°L/>ffiO-b/^ 

[0058] cm*. ^fitsy^wjfpa^ftoTKa-r* 



9l*ag 
1 3I4IE 



[0 0 5 9] #R8«*L i £g<t Ls (Li/Li+) 
<D*tt£**£LTK«a<D«fi*»*Lfco CtDttft 
£fl)l*fefMI0>ft«ttKKI±* 0. 1 mAXcm2f7)^^ 

«3iE-e*«*fTt\ MfcL i *a#iiama>*ttsai 
a«o>*a)Wiin«*cj:-3r. l i 4>B#ra-efc&ma 

[0 0 6 0] MflHb«*0)HM:* *©M(DMi^ 
& m&V>T iz ^ U > ^ * (D^i £^ L 51 l^fc CD £ 

[006 1] %««ffi(Dftaa)Xtt[°]8rtt(DttX(4. I* 

[0 0 6 2] 
[12] 



^ a n ft ^ 


( m A h / 9 > 


( m A h / cm 3 ) 


M o S i a 


3 6 


2 2 5 


T j S i a 


2 O 0 


8 0 4 


N j s S i 


13 8 


9 9 7 


N i S i a 


4 9 9 


2 4 4 5 


M g a S n 


7 8 8 


5 2 4 


M 9a P b 


2 8 3 7 


2 7 8 6 


M ea G e 


113 9 


3 5 3 1 


A 1 P 


13 8 6 


2 9 11 


A 1 S b 


7 9 5 


3 4 18 


C u M 9 S b 


3 8 2 


2 2 9 2 



[0 0 6 3] tt&mt LTS i ttmit&toVtt&VL 
ftO&gkffi&.Zft-OtCDt IT, MoS \2 (IE* 

A) . t i s i 2 . n i 2S i nc 

[0 0 6 4] *HJ6«(0#JBra^b'&!B5t7)N i S i 2 . M 
g2Ge . Mg2Sn, Mg2Pb, AIP, A I Sb, 

cuMgsbi*^r*Ltjt«s«*<»<. ft«M&*a 

*f»tf**ft*<D3iaiS«3 7 2 (mAh/g) . 8 3 
7(mAh/cm3) ^^Tt>|)c 

[006 5] *2h?tio>S*ft««& tfttWEttM 

[0 0 6 6] CtX>^5lC. fifi2fc«§fi-ei*, N1. 0 
3-3. 7 3f&. (*»3Mt*«-CI*. ftj2. 7 4-4. 0 
8fS-efey. t^lC, A I P, Mg2G e, A I S b, M 
g2Sn. Mg2Pb (DM!*, MS?Em^S7b<2^JiJl 

[0 0 6 7] ttVSlRtttt* Sm^lCO. 5mA/cm2 

y#tf>*z*<&-efc&o 

[0 0 6 8] 
[S3] 



ft 


S » » 




(m A h /c* 3 ) 






fi s 




c 






7 0 0 


L i 


- N i S J 2 


1.34 


2.92 


13 8 0 


L i 


— M g 2 G o 


3.06 


4.21 


14 2 0 


L 


l — A 1 P 


3.73 


3.46 


19 10 


L 


- A J S b 


2.14 


4.0 8 


2 2 5 0 


Li-CuMsSb 


1.03 


2.74 


19 10 


L i 


— M g, S n 


2.12 


3.39 


1 8 O 7 


L i 


- M g a P b 


1.41 


r 3.33 


17 7 5 



(7) 



9-63651 



[0 0 6 9] H5l*j»«i8aiZj3(+4«fi<DSE-fbtecfcI/ 

-So 

[0 0 7 0] «*1 0CD»maHl*. «tt3b<0^6fi 
0. 2(V) *^l*tf>ft^MMzfcflsU tt»S*jMK)5 0 
0 (mAh/cm3) *HiL*i:fta«=WbLr, Sfttf 
1.0 (V) ^7 00 (mAh/cm3) £> e 

[0071] Li-Nisi 20)Mitia. tttttfO 
*>Mb$50.4 (V) *-ei*»*f::£4bU «tt*<»0. 4 
^6»0.5 (V) *TI*#*^*Mc£<bU 
*<$5l 1 0 0 (mAh/cm3) t**«ijfc»c»bL 
Vtttf 1 . 0 (V) "C$5 1 3 8 0 (mA h /"cm3) \z 

[0072] L i-Mg2G e(DttBffi$£(3\ $^400 
(mA h/cm3)fii:a^T*li^>!7lz^1bL. *<7>&. $50. 

2 5VCD^^I fC*££ 0 fCT, |^3 0 0(mAh/c 

nftJMILfcflL 3fc»lc»bL. ao.6 5V0?7 h- 
lC»y*?!2 O 0 (mA h/cm3)»tSLfc&. ftStrz&fb 
U 1. OVICitU j&a^glil 4 2 0 (mA h/cm3) 

[0073] Li-Mg2S n0>ft«ft«tt* **IZS£ 
flsU 3KJ 1 7 00 (mAh/cm3) (D&ffiQL 
4bLTVffiab<1 . 0 V T7ttMlli1 8 O 7 (mAh/ 
cm3)|c^-r^, 0 

[0 0 7 4] Li -Mg2P bCDl&n&i&lt. &*\Z& 
IbU $51 6 00 (mAh/cm3) <M&Wlk. &}&\ZU 
MLTWiiLtfl . 0 V -ejfeS^glil 7 7 5 (mAh/ 
cm3)|z^-r^> 0 

[0 0 7 5] L i - A I P0)St«ftt8(*, &*\zm.it 
U Stttfl . O (V) vm 19 10 (mAh/cm3) |Z 

[0 0 7 6] 



L i -A i s b<DifcB*j*li, «*i::SMb 

0(V) "C$52 2 5 0 (mAh/cm3) \Z 



[007 7] Li-CuMgSb150MMlis t 

tea<ofr*$5o. 3(v) *T?ii**4-v>*MiSE<bL. &m 

§iA%7 5 0(mAh/ci!i3) lc3E<b 

Ls Btttftto. 6 5 (V) , »«§a**$5 15 0 0 
(mAh/cn)3) *ttA*t«L»lcSMbLT. 1 . 

0 (V) "C$51 8 90 (mAh/cm3) icil-f £Z<h*>< 

[0 0 7 8] S<£jb< 1.0 (V) IC^LfrB#(^mmcDec 
m^a$57 O O (mA h^cm3)i:JtS-r^<t. L i -N 

1 S i 2T?I*. $51.9 7 ft, L i -Mg2G e1?li. $5 
1.7 0ft. L i-Mg2Sntli»2. 1 5«. Li- 
Mg2P bT?l*tt2. 12ft. L i - A I Pt?(i. $52. 

7 2ft. L i - A I S bTM*. $5 3. 2 1 ft. L i — CuM 

gSb-eii. $52.70 ft-efcofco c(D«fc?i::*3liS« 

iCcfc^^S^Sli. $52~3ftT?fc3C<h: 

[0079] ia±Ocfe5fc. **ifi«ic<fey, «£*coa 

i»mtii;»i.03-3.7 

3ft. ttfgftS^S-CI*. $5 2. 7 4-4. OSftlZfc 

i*. &mztt<<+ $52-3ftic^y. fon^mzmmz 
[ooso] cn^0ij2] S4ic^-r^ann^b«tt«x 

fc. 

[oo8i] %n&teoMo>xtiiB9Tm<Dttm** 
-«icj£A<oTfcy. smttJi^fc^rtASffljcojga 

[0 0 8 2] 
[14] 





(mAh/g) 


(mA h/an 3 ) 










N i S i 2 


499 


2445 


1.34 


2.9 2 




Ug,S i 


16 0 7 


3 0 5 3 


4.3 2 


3. 6 5 


jv 


Mg 3 Ge 


10 9 5 


3 384 


2.9 4 


4. 04 


a 


M g 7 S n 


7 8 6 


2 8 3 7 


2.12 


3. 3 9 


ii 


Mg,Pb 


5 2 4 


2 7 66 


1.4 1 


3.3 3 


a \ 


A 1 Sb 


7 9 5 


3418 


2.14 


4.0 8 


a 


CoS i, 


108 


5 3 9 


0.2 9 


O. 6 4 


St 


MOSI; 


58 


3 6 3 


0.16 


O. 4 3 




TiSi ? 


2 5 2 


10 13 


0-7 6 


1.2 1 




NI,SI 


13 8 


9 9 7 


0. 3 7 


1.19 





[0083] Ei 3 lia&JBWHfc^l&roJiitasSiSS y ro 
ro"cfe-s> 0 



Coo8 4] 0 4©&s§fiA^3Stt&*i.&j|i(fii&-7-[*) 



(8) 



ftffiW- 9-63 6 5 1 



[0 0 8 5] ia±(7>^5lC. *StJfifl||rJ:y % Li8^ 

©t»©S»l^CfC, 11 
Sttl-cii, ^1.03-4.326, tefg^a^Mr* 
i*. $92. 7 4-4. osteicfctK sm^m^iiaa-r* 

[0086] C3|j5S^j3] Hi 1 lc;F£;h,-tl>£<*:5fc 
Mg2G eR#40>ESH»-ei;l:, ISKSt^SC a F2ffl*5t 

1 mA/cin2-C3t«*fTofco L i ^j8&<7>R*4tf>[s]ST 

y. l i A<-ta>»^-BBic»A**itct#iLt)*t«o #tf 

^(i^O.4 7%. *|»Mli1.4 2%tf*ofc. 

[0 0 8 7] L i $»ALfcKfi^6StfL i S»l*fc 
R»*f*dtU *<Dfltift*<(b*ilJI'<fco L i iMS&CD^ 
££L i qRJBlcffli\fc(Di:Pi:«aSft-ett«*-e-. 
i.o (v) 0>S<2£T-_trftc&. 1.0 (v) ic^Oct 

[0 0 8 8] si 21^^51::, *<BR*40>lsJ«T« 

l>3 0 Ztif*. SHoo. ^jgli 

[008 9] L i ilAMtf)Mg2G e (Dftt^- ^ 6. 
3 8 6At?fcy % LilAIUot, ^Sa*<6.4 
1 6 Ai:1.004697776f&lzitjtar*o f LT, SS&lc 
I*. 6. 3 8 6 A |CH£ 0 Ca)«^36«<Dj6 

ittfi'\*i\.*it*>* l i«A»tftt«i::«fco-c4,. (*?B£ 
1bfi<d>&l*c 

[0090] L i SMg2Ge fr&ftl^fctiCD 

I*. te^5t»*<i 0-3AO)*-4r--C*i:lcBEorfe 

fc. 

[ o o 9 i ] nffi^j 1 1 Ht*a>Rtt«. m^iz^xm 

ffiffifiO. 1 mA/cm2-eftB£fro7cgL ttiSSS- 



Sffll 6 OmA h/g|cK£U ?ESc«^ihm<iS^tl 
■ftlOV. 1.0V. t^g2 0mA/gtMi# 

[009 2] tt^jiLT, l i tt?BMA&**-e& 

[0 0 9 3] H6li-t<D«»t?fcy . El 6*. aliLi 
-P bfl>*»«-«f-f SuuWtt. bl***KlzfcMt4*IB 
fcHbSlfcN i S i 2. Mg2Ge, Mg2Sn, Mg2? 

b. A I P. A l s b , CuMgSba>5£ftB-9--f 9frftVtV 

[0094] l i »Tiyj«Affi!T?ft<. ^m^com^ 

tt»G>**©i*»»b#:**l*L i -p b liiS^rtMzS 
[0095] Li-Pb(0SM^^;^ft2 0*e 

I*. *JU»81h|*T?I*. 1 6 OmA h/g$H}#L 

ti*4*<. ^<&&. ©afcic3S'>L* -9"f*;u»i 8 0-e 

«6 0mAh/gtt**t6. *?)2 OEKOU-'T^Uft 

[0 0 9 6] **K(Cfelf**lBP H m*«|N i S i 2. 
Mg2Ge, Mg2Sn, Mg2Pb, AIP. AIS 
b. C uMg S b<7>?EjftB-9->r^;U!|*tt2 1 VI*. 
^;Ugft20(Hl-ei 6 0mAh/g$*»Ltfey, 
^;U»5 Oittt 1 6 OmAh/g£#tf#LTl^Z£ 

*«*B-c#fc. 9 frits oisiia±rti. fcjjnatt* 

[0 0 9 7] *fc, *3lt£«<Dl 6 OmA h/g £#tf# 
^■-61f-r^JUtt(*5 OEJfil±-Cfcy. Li-PbCD16 
OmA h/g$lt»*r*-9--r^^»8lHli:tt«'r*i:. 
#36.2 5 tt&±lcttoTl-*«C 

[009 8] C)tlkfl4] Hffiffli IrPHlCDKM. « 
**fflUV ISSSO. 5mA/cm2|cfca*T3fctt««it 
(Li/Li+) <D«f4IZ»L-t*L-^ttO V. 

i.ov % ft«t»«t(Diiiiic3o»iaa)»jhSMit* 

1.0 V *-C<DBL\«fi*Ttt«*1*. -taWKDflMUS 
[0 0 9 9] S5lzlt%Ba)MRB1bfttt«>»7Klk« 

[0 1 0 0] "TftJbft, Mg2Pb <D«T-S»I46. 8 
36A T?fcy. Mg 2 Sn CDtt^»l*6. 7 7 A 1? 
fey. Mg2S i CDte^S»(*6. 3 5 A -efc^) 0 

[0101] 

[$5] 



(9) 
$ 5 



*#HB¥ 9-6 3 6 5 1 





N i S i 2 


M g 2 S i 


M g 2 S n 


M b, P b 




5.38 


6.35 


6.77 


6.836 



[0102] |1 5liN i S i2, Mg2Si, Mg2S 
n, Mg2P bOT^^^ttS^tSit'fe^o CO) 

i s i2 fcJ:i;Mg2s i "9->r^;u^ittric 

^L^II:tl«TL, Mg 2 S i T*l*1 OV-^<?Jl 
WZ\*®mi&m?§-&0 1 fflJUTlC. N i S i 2 ~CI*1 O 

£te^&a<6.36A^±T*fc£Mg2S n. Mg2Pb 

0 O A h/ I (Dnm^M^^k-OZt^X^. Mg2Pb 
T*t£. 7 01t^^;HJi±$t9 3 O A h/ I 

JjRNHb£«9 <t T 'J £■ <h *(D*WSHb* 
[0 10 3] CMM5) «Ml fcW«lCftl*LfcjE 

a&tfna*m*iaiv si 6iz^-r=]^>^cDm?t!i^ 

fMJLfc. 2-2l*ft«. 2 3l*jEa. 2 4|£-fc/^U— 
2 5f*ft««^— X. 2 6l*jE«ffll*— X-C**o 

ic^Ltc^ *StJfi«T?l*Hfc^-rj:5lcjE«*t»i: 

[0 10 4] 1 4<t Ltli, *»I=J31VC* 

M-fOjl^LfcPC (^D tfU>* — h) <tDM 

E(1 , 2-y>h4vi^) (Dxa«jftlc % SKlmol 
/'J^HUCTL i PE6 S***^fc*iS$ttfflt 
«• 

[0 10 5] £ 2 4(i7KU 3^0 t: u>^tf>£?L 

2 OIZI*^ ^^«*«ffl-r 
£c jE««^t— X 2 6 ^ft««^r— x 2 5 

1 6 ft* 6 ft &I::;*t->UX« (SUS304) *ytt«. 

[0106] ca>3-r>s«*icteL^-ct, &m^g£ 

[0 10 7] ft. SHSMlCfcl*T\ 4Bi5clT$)l) 
B, Si. Ge<ts P. S b *flt»lCj#0*aWMb*«l 

£ l i £<&^fe<ba>73)£i*. larttL i *££^t;S8? 

[0 1 O 8] 3E«S*Kt LTI*. felCT i S2. Mo 

M<b«aa>*b*«refc4L i Mn20 4 ^ l i n i 02 8 



[0 1 0 9] S^MirL-Cli. ^DtfU>*-#*-h 
f h7th'077X 1. 2-v> h4vl^>, If 

u>*— #*— k r-^fP77hy, v>^;u;uu 

- hP>*>. * % -«lSLtO>lMP h> 
tt«tt*«*aiZL i P F 6 ^ffeL i C I O4. L i A I 
G I 4, L i B F4, Li AsF6 m<DL i 

[Oil O] ia±(DJ:5(C. *S6J6«lcj:y. JM&tf 

»«*ityaLffort,. «M<b»a<*tt < »»o>« 

IC SI* f C <t 7b< RTtt T? & £ Z t tft> *>> O fc o 

[0111] CHffi«6] 1 ic^t-fia****©* 

IE««*4£fia«*4£l^ttM::'<— X hLTT^S-^ 
Bl=K$*—:?U— Kra*U W#(DMl::3«fi« 1 t 

[0112] c©«H*tji«««*tatfe*-^^u> 

fco IgltLt 1mol/'J h/H i P F6 

#*— h<D2 : 2 : 6 8tS«lt) t«»«f= 
;lALf:o jEa**S*r*«««3 2 S*fX*? h3 

3ffi^-3 2(iiE«*>— K3.8 taft3 1liftgi/- h 
9ktb$>frC1b*)— K4*^lZcfcy»«Lfco ftfe. 3 4 

[0 113] 44tttfll=ftlvc4,XIMl j:n«l=tt« 

[0 1 14] 
[f6^^«l*] 

(1 ) 3ta^C0 0. 5mA/cm2(Dffi«fi3SElcrtt«*-a- 

rgiH iMMa^a>*ttXtfi.ov icar* 
*-ciz3SE*ifc«3S[<Dftiyj»ii«fe y *«)fc«rEfta*t«© 

1 00O-2 50O(mAh/cm3) ^^"4 

ctlc^y. fta*M4a>tt««S«ittti a r«c&^« 

ho 



N5 



(10) 



ft^^F 9-6 3 6 5 1 



[0 115] (2) SJffl}*<f#b*l-5. 

[HI] B-i>3i^Si:-E-<OEBtt:fig. 

[0 2] ASS^SttitroSW^^^Hc^-SSStt 

[03] ISItffla;t!l0)«)5)cllo 

[0 4] £R|BHb^!&©?E«*. 

[0 5] iBNib^Ofti^tt. 

[06] *KIUHbft1fc©3ttWt-y--f ^;H»tt. 

[07] Mg2G e ©^SS^COfraSE'tt. 

[18] Ca F 2 S«jt. 

[09] ZnSlM. 

[01 0] A I L i S i g>ftig„ 

[011] Mg 2 G e(0XJSEflT«(L i i»iKliiJ&) . 

[012] Mg2G e<DX^[EHJT^iro^b(L i QRjgL&tf 



tttll) . 

[013] mmmm®&ttem®m&ikb<DMmzm* 

0. 

014] *<4fe^rto)L i 
si 5] mmm.tv-4 ojv&to&m&a-tmo 

016] =>-OUB;t!l0>Brffi0„ 

017] pmatt&aKiEH. 
^roiftE] 

••ffi'Dit^S+>--< K 2- ESS«:-9-'r K 4 -^1. 
5-IE&. 6—fe/<U— 8- 
XfVbXS, 1 O-fS, 1 2 1 3-IEffi 
1 4- 20 

-JMMMW*. 2 2-ftS. 2 3-IEtS. 2 4-t/< 




[0 4] 



2000 



i 

§ 1000 

a 





i 

| 


; 
: 


c 

00 
M0S12 O 

<■> 


CaSij 
TiSi2 




0 AISb 



1000 2000 3000 



1.0 



•3 0.5 
> 



[B5] 



B) 5 



Li-Mg2Pb 



500 



1000 1500 
SQ8fi (Ah/I) 







graphite 

i J 




^rj// Li^g2Sn 






i i 


! 

i 1 


i 1 
; i 
i ! 



2000 



2500 



(11) 



&BS¥9-6 3 6 5 1 



[IU6] 



[H7] 



H\ 6 



SI 7 




'UK- 



11 2] 
] 12 




65 70 
0tfr* 2 « (dea) 

[HI 6] 
SI 16 



I ggj I ^ 2000 
•J 

1500 

| Mg2Ge~| * 1000 

s 

BOO - 





N5 



(12) 



9-6365 1 




(72)*«# fllig j£# (72) *W* £E fJ® 

(72)*B^# !Ei £t& 

Binr^^A^fflr-tT niif 



